Osteocalcin abnormalities in Hyp mice reflect altered genetic expression and are not due to altered clearance, affinity for mineral, or ambient phosphorus levels.
The Hyp mouse manifests rickets and renal wasting of phosphorus. We previously reported elevated circulating osteocalcin in Hyp mice, and a paradoxical decrease in response to 1,25-dihydroxyvitamin D3 [1,25-(OH)2D3]. To investigate these abnormalities further, we characterized in detail the response of circulating osteocalcin to 1,25-(OH)2D3 and compared skeletal osteocalcin in normal and Hyp mice. The affinity of osteocalcin for hydroxyapatite and the protein's clearance were compared in Hyp and normal animals. Finally, the response of osteocalcin messenger RNA (mRNA) to 1,25-(OH)2D3 was examined in normal mice, Hyp mice, and normal mice subjected to dietary phosphorus deprivation. Multiple (n = 3-6) daily doses of 1,25-(OH)2D3 are required to increase serum osteocalcin levels in normal C57 BL/6 mice; the effect is apparent by 6 h and persists for at least 24 h after injection. Single doses of up to 50 ng have no significant effect. In contrast, an approximately 50% decrement in circulating osteocalcin occurs after a single dose of 1,25-(OH)2D3 in Hyp mice. Osteocalcin clearance in Hyp mice appears to be normal. Bone osteocalcin per U calcium or phosphorus is normal in Hyp mice, suggesting that its affinity for hydroxyapatite is normal. Osteocalcin mRNA from Hyp mice is expressed in greater abundance than that from normal animals, reflecting the differences in circulating levels of the protein. Similarly, osteocalcin mRNA from Hyp mice decreases in response to 1,25-(OH)2D3, whereas an increase in osteocalcin message is seen in normal animals. These studies indicate that normal mice are relatively resistant to 1,25-(OH)2D3 stimulation of osteocalcin production. Furthermore, the differences between Hyp and normal mice in circulating osteocalcin reflect differences in the regulation of gene expression.